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[£J¥A1W] 



^ s m 422°i ^soii °\m mm, mo. 
oil °am s^^ai- s s^tnja. cHdiej 

H|g° (o|) 



21 ^§ 



20 

5 

0 



2 
EM 



9 §■ 
431,000 

1. Q^Ai- SAilAi(£^)_1 



29,000 
5,000 £l 
0 

397 , 000 S! 
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^Hl 4°ltSS^& «}-g-8: °l-g-tb ^^Rr 

H^tb ^^^1 ^5}A}olJE.l- ^*lcf. 

E. 4 
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^liE^l^^l^l ^-^-^-^^'tj ^ ^^{Method for forming electrode in semiconductor 
device and device thereof } ! 

£ l£: Irfl^ fjlS-El #*1 9] 7flolE ^ ^^-7} ^ ^ s. ^ . 

£ 2A S. 2D^ ^€ 7l#£-o)<a] ^ejA^i^ 

£ 3^r £ 2A tfl*l £ 2D°ll ^|tr >g 3 *>°1 s. t)1 o]M #^-f^ *g^«<HH 

£ 5A £ 5E^ MUMd e^i^l ^slA>^ic Til 

30 : ^Sl^7l^r 

32 : 711 °1S. 

34 : #3.^ 7Ho]e 

36 : -B-^ 

38 : »s. 7]}o]b. 
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38a : ^s}- 
38b : 

38c : ^i^^slA>o]^A 



<15> ig^a. tiy^j *}^^« 0 V^ ^ ^ofl Qtfr ^o.g.x), cfol^^s. 
^ ^} -§-§: °l-g-tr ^^^^^A>o]H.l- S^tr ^2:1- 7fl^ ^ ^ ^q-^ 

<16> ^e^l ^5)5.^ t^lSM aHL)-, ^-^-Afgj.nT-ai-^^ (MOS)H S^a^ 

«fl, l^H^ TllolE 7flo]E ^ofl ^fl-g-^Jl ojrf. 

<17> ^§1, Sfl^S-o] ^ ^r^lH] tCf^f #3^3^ W]7-l«J-ol ui^- 7^ RC ^1 

<3 ^ IR ^7}t}^. o]d\) ^ t -H-A>tV 7W^^i 

-^£|Al-ol = (refractory metal silicide)^ ^^%°] ^JL^(VLSI) TlHS. 



T3 —I 



<is> ^i^CW), #^y.^l(Mo), ElEf-fe-(Ti) ^ ^##(Ta)ir ^ Jl-g-^ -^^a> 



°1 =^ VLSI SlS.^ ^l^ofl A]-g-S]i- ^ «J- afl^ ^-^s. -M^a>o] = ^ j7 



o 
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(low pressure chemical vapor deposition; LPCVD) 'S" 1 ^ 0 ! 1 ^. 

°1^( self-passivation), ^ Sr^MKwet chemicalH rfl^ (stabi 1 ity) , 

7-) ^.7} (surface roughness) , ^ (adhesion) , -tr5)-^j (oxidat ion) ^ ^fl^^ 
(reproducibility) ^ -f^tb ?J 

<20> ^i^l ^E^A>o]c( WSix ) Hl-nj-o. 2-^^(SiH 4 ) ^ i^l (WF 6 )# 

(precursor) 7}ii *>-g-*M *VE*fl 7}^ 7}^ ^^-(LPCVD) ^-O-S. 

<21> ZL&iM-, o] a}^ 7>^1 £-*fl«- ^"Jl Si^^l, ZL ^€ -i3*> 

o]B.7\ ^-^(conformal)^-S ?M4. 

<22> t\-^ &*ll^£r ^«Me1 ^^A]-ol£L «Vn]- ^flc) ^J.s. w.^. ig-O-^o] ±-o\ 

^ 850°C °1^4 ^r^l ^ ol^-g-o] n <5}«-<^ ^e}*Js}^ 

7^]-7l] S\o] ojE^V #i=. tiV £ ^ ^j-S] ^7l^ S-^o] ^^>7fl ^Cf. 

<23> ojofl t^H}, 2.^^r(SiH 4 ) tflAjo]] cfol^^^DCS; SiH 2 Cl 2 )* *r-§-«M 
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, ^-ol^SS.^^: 7\^% ^]A>^s.^s}ol c (W p 6 ) 7^21- tiV-g-^1 ^l^ ^ «11 *\ 

^ tfl-f- ^ X^ofl ^^(Cl)7l7> ^ ^-Tfl^s.^ ^efl*>7ll ^4. 

<25> ^S>^J2.S, DCS ^^H^-^^r MS Ig^^] ^elA>ol cnVcHl «l*fl ^ 2001C 

620°C <: H1^ 6^ ^(hexagonal phase)^ 4^*11 a>o] e (tetrahedral 

site)7> ^(columnar) ^cf . 5Eth l7fl^ ^^^^ 87fl^ ^s] 

^tt ^^Kr ^-^JE. ^-Mi (body-centered cubic) f2f ^Jl , ^t^- 

ofl ^ j^oicq ^e]^(Si)#ol ^Ell?J #S(stacking fault)S ^-g-W. o] 

iBfl?J ^--g-^ ^sl^-(Si)^ 4°ltSS^$ 7}^S.^-B\ sflii)^ <*^(C1)^ ^ 

<*JH3e^ (SiClx) ^^tr^-. 

<26> <*^- ^S}^ ^f>}7] Si-H ^ SE^r Si-Si §7fl 5] JL, t\-X\ <*\ 



^a\o}^3!\. ^^^^]^9] -^^^1 SiClx ^^^1 ^Hfls ^i#c»l ^<grf. 

<27> 800 "C^l ^elAVoj^nT-ol 4^1 AfolEoj 



°i^^9J S-^tiKstoichiometry)* #7} , ^tfl^o.^ ^ 

tr ^el^sl^^j- SiClx ^s)^ ^7>^cf 



r 
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/ 

<28> 44 Qo] DCS ^5]a}c>1j=^ -f^^ofl 4^> 1 3, ^ ^ n 

l-ej^e)^^ i^o)l SiClx 4%: ##4 31 s)<H #7l SiClx ^ 

*14 ^^S. ^ A oK^, W £-3. iL^ *V4 tiV^" *i-Hr ^3 

^IHH (visual) ^Hfl^tq-. <>1 el^b «l^<a ^Mr^ ^ 

<29> H1*V, #4^3^^ tflJf g S^^fl 4^ ^r^H SiClx ^4 

<30> s.4 , DCS ^^a|-o]cd|o] ^av ^ ^344^ £.i^4(SiH 4 ) 

<3i> 4&H, DCS ^e]A>ol c ^4 * SiH 4 ^^-#44 #?fl7> ^4 ^, 4 

^-S] ^-^-1-4 S^Hl 44 4*^ 4-Efl4 l-B^^el^-^-^ ^#4 ^47} °- 
5. 4*3^H ZL 44 Ej^^fl A^Al-olE^I. if-^^SLS. ^JL 4-^ il^ ^ 4 

°lS(Haze) ^4"°1 44 

<32> ji.4 4^^^&|^ ^^s|-^H ^^2}-^ ^41 4°1#^-^- 

^^-£1- ^<M4 A >°1^-* 4*. #4^3^ 0 1 44- 44 

*>*r -g-*H^°l 4^£l^ 4, o]4 ^ o]a> 4 44^ d|14M^ DCS 7 r ^» 4-§"*H 

^i^l^^|A>olcs. ^ 4 4^ 4^°fl4 <g^o]-^ol #4^4^4 ^ <M (grain 
boundary)S #^*>47> ^f^&l-g- ^^7}i7} *fl^4 4 4^ ^^7>>i7]- 
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<33> 



o}9\- ^ ^ej^el^^ o)^ ^Kg- '^^IHI 71313 iEjjiif 7 >*> 



[^^l °1^7> *Kr 7j#^ 



<34> 



s:>7l $1*H #<*fl h|^^ ^e)^- 



<35> 



#ofl til ^ ^ 



31-8: -^^.s 



<36> 



tt «oM* ^ SI* ^£^1 tML ^m^H 50 A *Rr 3M tiV^-31^. 



<37> 



<38> 



-^Hl ^€ TflojE ^f^, #5.^ TflojE ^^-f, ^Vofl 
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<39> ol^r} ^Jf^ H^^r #3&*H Jit* #*fl*| ^«5}JL*1- *Vcf . 

<40> £ 14- ^-S^, "fl 2- 3 ^1^ 7fl ^^1^71 ^-(10) ^Ml 7fl 

ojE ^<a^(12), 7\]o}^^%-(U), ^^(16), ^-M* TflolH^^ds)^ 3 

<41> tIHh ^fKl4)^ ^^^^-S. tb^ ^E-g- 711 o]M ^^(18)£- 

^S.l-^lS7> <?]7l-£l^ aflAl ^EflS. ^-^S-S., ^Ef TflolE ^^-#(18)^: 

*1*1*<M -S.^-Sl^.S. #^^^^#(18a)3f ^2]4o|nf( 185 )o s ^^*Vcf . 

<42> £ 2A xfl*l S2D1- , ^lSSl^l^l 7]}o}^ ^5} ^-71^ 

(10) TllolE ^<g^(12)* *g^tf. TflolE ^^B)-(12)^- 3°l3E. Cflo]^ 

2] 71 <?J * 4l7l» 15^*3 7>^Cf. 

<44> -8-^^(16) o>^.sl>i *3e)^(20)-i: H 2A^11 £<>1 ^= 2.000A 3 

^1S Sl^Altl q-^-ofl ^ ^7Hl7.i <H^^*H £ 2B<H1 3E.a]^. ti}<4 ^o] 
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tflff 850°C^ ££5. 30^ <H^^*>^ 41 3 #(20 W ^3J-£M 

<45> ^^Sj-^ l-^^sl^^(22)-i- ^z^tiMH °H^^os. ^zJ-^H £ 20^1 

tb ^ ^-o] ^ #s]^el^(18a)^ ^}7\ ^ 1.000A ^£7> ofl^ 
tin oi^ofl -i-^ SE10 M]^ ^ DF48 »%*\ 43 th}. 



<46> 



M}^ ^°fl ^M^-fr ^e]A>oi= ^^5. s.^^. 



<47> 



<48> 



<49> 



#el^e)#(18a) ^4i7l^ 



^ 7] Til 03 A. 



7]^ «]-§- l-S)-7>^ ^ ^^171-^, 



^^7>^5 ^el-71-Jl, S^^l ^Sl^ 5£^r «W 7>£ll- #7fl S)J1 o] ^ ^A] 

IS ^el^ ^elA>oi = ^(i8b)ol sl3€i}. 



<50> 



^■^iM-, ^ ^i^l^l-^ #sl^el^^(i8a) tflS SRVsH ^S^H 



S.ol7fl ^nf. #sl^el^2l 741^- ^7412^1 ^§fl <g^o]^32}- 



^7)1 Ssjsi^ ^-g- ^l^^Vc}. 
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<5i> o)6\x\ t ^o\) ^fl^b cHS3.3/a^7>i£i* ^sJ-(PURGE)^: t}A] * 

^Bl-§- ^^7>>i# ^w^s. *fl^W-. ^el-g- ^^7>>ife tf<*>&fe ¥^°}^^r <i 

*(18a)^ i^<HH 8^ #e|^€-^(24)°l £ 1D°11 

<53> s. 3Sr , tMI^ 1054A ^£ o]^ o_M- ^i^l ^ 



<56> £ 4# ^S^, ^<^1 tiV£3] Til o]E 



^el#7l^-(30) ^Hl tIMM ^^^-(32), 7^]e #^-#(34), -fi-#«K36), 



7))°)m. ^^#(38)2] ^#^2:1- ol^-cf. TlH E *i^(38)£- ^^5]-^ 



^^^•#(38a), ^^-%-o_S. ^^^(385), -^5^}°]^ (38c) 5] 
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<57> ^ W(38a)-^ ^sHS #H^^#(38aH ^^oi^o] ^-a>s!^ tg-^^H 

<58> £ 5A ^ S. 5E# ^S^, #^^1 *fl1H0 ^lS-^ ^1, ^irfl EEPROM , # 

Hfl^l ^ 7\]°}^ ^#£r ^^^7l^;(30) ^Hl 711 o]E ^^(32)* ^^tVcf. 

TflolH ^<g^(32)^- <£^°\) cflolE^ ^ ^ c^^o. y} 

<59> TflojE ^^^-(32) ^M] #5.^ 7flo]M 3i^(34)* W ^sl^S^^^-i- Sj^tb 

t}. ^1 ^-^(36), iac)| ^sW^^V^ 1 ^ -f}- 

<60> -^-^^j-(36) ^Vl-^^ -M^-&(40)^- 5. 5A°\) £^tV ^<>1 9= 2, 000 A ^ 

£^ -^s. cf^l £^7HH <H^SH ^ 5^(42) 

<61> ^T, v|H *)lo]3]S. §Hl5->j7 ^^7>>il- ^^Ai tflBf 850°C^1 ^r£S. 

^ aefl^J A|-oi^§ 7>^1 #e)^3 si ^(42) AS ^5>^t^. 

<62> #sl-€^€-^(42)-g: ^z^-^tf|oil^ ofl^^ IS. ^z^H £. 5C«*H S^l 

tV tiffif ^-ol #3=. #e1^e]^^(38a)^ cfl^ 1,000 A ^£7> ^cf. ofl^ 

«fl o]^ofl ^l^wl-i- -f-sj-o} SE10 ^ ^ DF48 7l*H ^1 o] ^ 



<63> ^ ^ofl ^oluis. o}^3^ ^3e|^g- 5\mQ: CVD^^^tflS S^^-q-. 
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<64> CVD ^^jwHH ^o]3E| S_t£°\) tflef 50A ^1^-51 Si 

^#(38b)^§- m^W. ^^(38b)£ ^>#^^ ^"Bfl a ^-Eflo] M 

^^I* 7Hx] S^t}. ^^(38b)£r JMr^^SM < §^°1^°1 ^W^l # 

( 

<65> ^3€-fK38bH ^e}A]-ol£L s)^-g- ^^3. 5. 

<66> e^^j] ^iL)A)-ojj= ^-^^tf|o11^^ o] ^ 1- 7|-<i*V ^-°\] ^r^^MH A}-§-£]^ 

<68> ol^A-1 , DCS7WWF6 7>^7> 4^2} -B-^UlS ^^-5] Jl, ^ ^ 7>i^, 7>i 

^-Hfl #3HM1- -£<^l=r. ^e)7>^^r, ^Sl§- ^*>7> 

(silicon-rich) WSix^M- Sl^M ^«fl 7>i S^^nf. 

■ 

7}^S.^-B\ sfl^SH ^ii 7l7> #7l #5^3^^ 

^ 71^ ti>-§-^ <£sH^(HCl)3. «fl7l 7\^9\ Bfl-Mx}. 

<7o> ^e)^- JEE^ ^^^1 «M 7>Sll- #7fl 5] Jl O] 
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<72> °1<>H, ^tH ifl<*H ^fl^Rr q-ol#ss.^^7>^l- ^sK PURGE )tb 4*1 ^ 

^el-g- ^^7>i# afl^sHr 3 (post flush) ^r^W. 

<73> $o], ^ ^AHjS. Q*$fb%X}vY Sfl^ 7l# 

^£ ^7}^ ^>7l£l ^ 71^^ A>A> ^ cg<*jo_ 
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l^^ty 1] 

«V£^1 7l^r #ofl ^M] nfol^s-s.^^ «b§-* 

2] 

[^T 1 ^- 3] 
4] 
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#7] #5^5^# ^o\] ti]^^ ^el^* *§^*Rr #31; ^ 

^*Rr #311- ^wltb 3* ^Hl-o^ ^H^HUL 
5] 

*fl4^1 $1°]*] , ^-71 50A 01^1-0.3. ^-1; 

[^^J- 6] 

#31; 

>^7l 5]*} 5} = ^ 3] X] A] 7) rj-^; 

#7] 3j*H^ -#71 ^xflofl ^^7>^» ^*Hr #3l» ^«l*Kr 3# ^-^^-S 
7] 

»KE;*I1 71^ #o|) *g>S€ 3HS. a>S|-H}-; 

#7] 7l)o1 E ^Vsj-Dl- ^-ol] ^jojE 3i^§s 

^•71 31 ^ls. ^Hl -B-^; 
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#7] ^s^e^^H) ^ 

^-3 afrfe TflolE ^^-^-^1. 

8] 

5131 ^lS.e] 3h*H TflojE ^^-^1. 
9] 



23-18 



1020020048979 2002/9/12 



[S. 1] 




IS. 2a] 




15. 2b] 
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[£ 2c] 




10 



^ 2002/9/12 
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15. 5a] 




[S. 5b] 




[5E 5c] 
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[S. 5e] 
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